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(54) Device for reducing water hardness 

(57) A device for reducing water hardness (softener) 
suitable for the use In a household washing machine, in 
particular a dishwasher, comprising a container (1 ) with- 
in which ionic exchange resins are housed, which pro- 
vide to reduce the hardness degree of the water lapping 
them and means for regenerating the softening efficien- 
cy of said resins, characterized in that: 



at least a portion of said resins (1 9) are contained 
in a delimited space (9), 

a wall of said space (9) comprises a movable or 
elastic element (15), 

means are provided (17.1 8;20) for detecting the 
movement of said movable or elastic element (15). 
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Description 

[0001] The present invention relates to a device for 
reducing water hardness (softener) suitable for utiliza- 
tion In a household washing machine, in particular a s 
dishwasher, and a relevant nnanufacturing method 

thereof. 

[0002] As linown, the household washing machines 
malting use of water, in particular dishwashers, are 
equipped with a device for decalcifying of the washing 
and rinsing water, which is provided for reducing water 
hardness and avoid calcareous deposits. Such a device 
is also known as a water softener. 
[0003] As Icnown, the calcareous deposit is the result 
of a remarkable amount of calcium (Ca++) and magne- 
sium (Mg++) ions contained in the wash water and from 
the heating produced inside the machine during wash- 
ing. 

[0004] Therefore, the decalcifier provide to exchange 
the calcium (Ca++) and magnesium (Mg-H-) ions of the 
water entering in the wash tub with sodium ions (Na+) 
contained in appropriate resins, placed in the decalcifier. 
[0005] The resins, or other similar matter, hereafter 
called resins for simplicity's sake, become exhausted af- 
ter a certain time of usage, i.e. they release their sodium 
ions (Na+) to be exchanged with the calcium (Ca++) and 
magnesium (Mg++) ions of the water; therefore when 
the resins are exhausted, the water flowing through the 
latter substantially maintain the same hardness as it had 
at the inlet. 

[0006] The higher is the water hardness degree, the 
faster resin exhaustion will occur. 
[0007] A regeneration stage of the resins is performed 
to avoid this drawback; this consists in introducing a wa- 
ter and salt solution (NaCI) in the resins container. 
[0008] This stage is usually executed for every wash 
cycle, with a considerable quantity waste of salt, to be 
often introduced by the user; moreover, a higher water 
comsumption is also required. 
[0009] Is known that to reduce salt and water wast- 
age, some washing machines are currently equipped 
with water hardness sensors, which enabling resins re- 
generation only upon detecting a reduction of water 
hardness below a certain threshold following their ex- 
haustion. 

[001 0] Said sensors usually measure water resistivity 
and, from the results obtained, a control system will ei- 
ther enable or not resins regeneration. 
[001 1 ] According to this system electrodes have to be 
immersed in water and electrically supplied. Even in 
case of a low voltage being applied to the sensors, this 
will always entail a risk, since the sensors are in direct 
contact with water. 

[0012] Even if a water hardness reduction is per- 
formed regularly, nothing will hinder that a light calcar- 
eous layer may deposit on the sensors, before regener- 
ation is started, thus altering water hardness detection 
due to an additional calcareous resistivity. 



[0013] Moreover, these systems detect water hard- 
ness directly, whereas the resin status only indirectly; 
as a result, the resins regeneration will be activated also 
in those instances where it is not yet required. 
[0014] It is the aim of the present lnventk>n to solve 
the above drawbacks and provide, in particular a device 
for reducing water hardness (softener), which is suitable 
for the use in a household washing machine, in partic- 
ular a dishwasher, wherein the detection of the exhaus- 
tion of the reducing means can be realized In a simple, 
easy, safe, cheaper and direct way 
[0015] Another aim of the present invention is to pro- 
vide a method for detecting exhaustion of the Ionic ex- 
change resins, which is a safe and advantageous meth- 
od. Another aim of the present invention is to provide an 
advantageous manufacturing method of such a device 
for reducing water hardness. 

[0016] In order to achieve such aims, it is the object 
of the present invention to provide a device for reducing 
water hardness, a detecting method of resins exhaus- 
tion and a manufacturing method of a device for reduc- 
ing water hardness, having the features of the annexed 
claims, which form an integral part of the present inven- 
tion. 

[0017] Further aims, features and advantages of the 
present invention will become apparent from the follow- 
ing detailed description and annexed drawings, which 
are supplied by way of non limiting example, wherein: 

Fig. 1 shows schematically a vertical section of a 
resins container of a device for reducing water hard- 
ness according to the present invention; 
Fig. 2 shows schematically a cross section of a res- 
ins container of a device for reducing water hard- 
ness according to the present invention; 
Fig. 3 shows schematically a vertical section of the 
upper portion of a resins container of a device for 
reducing water hardness according to an embodi- 
ment of the present invention. 

[0018] In Figg. 1 and 2, showing schematically a ver- 
tical section and cross section of a resins container, re- 
spectively, of a device for reducing water hardness ac- 
cording to the present invention, reference 1 indicates 
a resin container, whk:h is mechanically and hydrauli- 
calty connected to a salt container as required for resins 
regeneration, not shown in the Figg., both of them being 
part of a device D for reducing water hardness. 
[0019] The softener D consists of three parts, which 
are hot-blade welded to each other after having inserted 
the various components inside them; with reference 2 
is indicated an upper lid of the softener D, with reference 
3 its lower portion, with reference 4 its main central por- 
tion and with reference 5 the water softening resins. 
[0020] References 6 and 7 indicate an upper filter and 
a lower filter, respectively; reference 8 indicates the weld 
spot of ail three parts forming the softener D. 
[0021] Reference 9 indk;ates a cylindrical hollow col- 
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umn, or similar tubular element, suitable to be centrally 
inserted from the bottom, in the resins container 1 before 
being welded to its respective lower wall 3. 
[0022] An end of the column 9 is closed by the portion 
of the filter 7 delimited by a projection 7A on the filter s 
itself; the projection 7A, whose section has the same 
dimensions and shape of the section of column 9, will 
be welded to the lower edge of the column 9, when the 
lower portion 3 is welded to the main central part 4 of 
the softener D. io 
[0023] f^oreover, the column 9 has a set of ribs 1 0 (at 
least three) departing radially from the external surface 
of the column itself., 

[0024] The ribs 10 have a height equal to about half 
the height of the column 9 and such a width to be insert- fs 

ed in special grooves 11 formed on the internal surface 
of the container 1 (see Fig. 2 in particular); thus, the col- 
umn 9 is inserted in the middle and positioned correctly 
inside the container itself. 

[0025] The height position of the column 9 inside the 20 
container 1 is delimited by the stop to the insertion of 
the ribs 10 In the grooves 11 due to the height size of 
the latter, said height position striking on the upper end 
of the grooves themselves. 

[0026] Moreover, the column 9 has slits 12 on both 2S 
the external wall and bottom, which are apt to hydrauli- 
cally connect the inside portion of the column 9 with the 
container 1. 

[0027] The lid 2 of the container 1 delimits a central 
area 13, whose bottom has an opening 14 in line with 30 
the column 9. 

[0028] Reference 15 indicates an elastic membrane 
fastened to the lid 2, so as to close the above opening 
14. 

[0029] in order to fasten the elastic membrane 15 in 3S 
position, Its peripheral edges are interposed between 
the lid 2 and a ring 16, the latter being fastened to the 
lid 2 by means of screws V. 

[0030] The ring 16, besides maintaining the spring 
membrane 1 5 in position, is used for welding the edges 40 
of the opening 14 to the column 9, to avoid damaging 
the elastic membrane 15. 

[0031] Reference 17 indicates an activation element 
shaped like a ferrule, which is assembled on a central 
position of the membrane 15 and integral with it. ^ 
[0032] The ferrule is made of dielectric material and 
as explained hereafter, it is apt for its motion by the 
membrane 1 5 between the parallel plates of a capacitive 
sensor 18. 

[0033] Reference 19 indicates of the sample resins so 
available in the column 9, which are similar to the resins 
contained in the container 1 ; according to the present 
invention, such sample resins are appropriately treated 
for their Insertion in the column 9, according to proce- 
dures further described hereafter. ss 
[0034] The present invention is based on the acknowl- 
edgement of two considerations as follows. 
[0035] A first consideration is based on the principle 



that the normal resins utilized for reducing water hard- 
ness tend to change their volume following their exhaus- 
tion, which is a phenomenon occurring during, normal 
operation of the softening device. 
[0036] A second consideration, reached by the au- 
thors of the present invention, is based on the principle 
that their volume can also be changed under particular 
concentrating conditions of the sodium tons (Na+) in the 
water solution surrounding them. 
[0037] Such a phenomenon Is explained by the resins 
configuration and composition. 
[0038] Quite schematically, the resins consist of gran- 
ules or tiny pearls, each one of them formed by a struc- 
ture of polystyrene chains, substantially enwrapped to 
each other as a clew. 

[0039] The various polystyrene chains are tied to 
each other by means of smaller dl-vlnyl-benzene 
chains, on which are present sites (SO4-) where ions 
are apt to reside. 

[0040] It has been ascertained by the inventor that the 
polystyrene structure of the tiny resin pearls forms a 
substantially semi-permeable membrane, which is apt 
to let enter a portion of ions Na+ present in the water- 
salt solution surrounding it; also the remaining portion 
of ions Na+ outside the membrane tends to enter in the 
structure due to osmotic pressure, but in vain. 
[0041] The remaining portion of ions Na+ unable to 
enter in the structure of the resin pearl, the osmotic pres- 
sure exerted by the above ions Na+ on the membrane, 
it will compress the peart and reduce its volume. 
[0042] In other words, if a small virgin resin pearl is 
immersed in a water solution with a high sodium chloride 
concentration (NaCI), a portion of sodium ions Na+ of 
such a solution will enter the peari structure due to the 
osmotic pressure being exerted, whereas the remaining 
portion of sodium ions Na+ outside the peart, being un- 
able to enter the structure of the peari, will compress it 
and consequently reduce Its volume, due to the osmotic 
pressure exerted on the external surface of the resin 
pearl. 

[0043] Just indicatively. a volume reductbn of about 
10-11% has been ascertained for a water solution con- 
taining 100 g/1 sodium chloride. 
[0044] When the resins are in their natural or virgin 
state, they already contain sodium bns (N A+] to be ex- 
changed with the calcium Ions (Ca++) and magnesium 
ions (Mg++) contained in the wash water. 
[0045] Therefore, according to the present invention, 
the preparation of the sample resins to be inserted in 
the column 9. which, represent a sensing means of the 
resins status along with the membrane 15, ferrule 17 
and capacitive sensor 1 8, occurs in the follow manner. 
[0046] Sample resins 1 9, before being inserted in the 
column 9. are immersed in a water solution saturated 
with sodium chloride (NaCI), so as to reduce their vol- 
ume as previously described. 

[0047] Thus, through utilization of the osmotic pres- 
sure, the amount of resins that can be inserted in the 
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column 9 will be higher compared to the amount of un- 
treated resins that may be inserted in it. 
[0048] Then the column 9 is inserted in the central 
portion 4 of the container 1 , inserting the ribs 10 in the 
relevant grooves 11. 

[0049] After this operation the bottom 3 is welded to 
the container body 4 with the relevant filter 7, as current- 
ly known. 

[0050] Th rough the welding of the bottom 3 to the con- 
tainer body 4, also the projection 7 A of the filter 7 is weld- 
ed to the lower edge of the column 9, thus closing the 
lower section of the column 9. 
[0051] The elastic membrane 15 is then fastened to 
the lid 2, in line with the opening 14 of its central area 
13; to obtain this fastening the peripheral edges of the 
membrane 1 5 are interposed between the lid 2 (along 
the edge of the opening 14) and the ring 16; then the 
screws V are tightened. 

[0052] The column 9 is then filled with the resins treat- 
ed to have a reduced volume according to the method 
previously described; at this point, in the body 4 
equipped of the bottom 3 and the column 9, standard 
untreated softening resins are introduced. 
[0053] Thereafter, the filter 6 is placed on the upper 
portion of the body 4 and, finally, the lid 2 will be welded. 
[0054] Now the resins are washed with softened wa- 
ter with a low contents of calcium and magnesium; thus, 
the high sodium concentration (Na+) on the external 
pearls surface is removed from the sample resins 1 9 
contained In the column 9. 

[0055] Thus, the osmotic pressure exerted on the 
pearls by the sodium ions (Na+) will lack and the latter 
can go back to their original volume. 
[0056] Therefore, through their volume increase the 
sample resins 19 cause a thrust inside the column 9, 
which can only extend upwards, since the lower section 
is closed by the filter portion 7 delimited by the projection 
7A, causing a consequent distortion of the membrane 
15 and a lifting of the ferrule 17 associated to it. 
[0057] Nowthe sensor 1 8, which is apt to detect a vol- 
ume change of the resins as further described, is cali- 
brated to this purpose according to currently known pro- 
cedures. 

[0058] As the resins become gradually exhausted 
during the use of the decalcifier on the washing ma- 
chine, loosing their own sodium ions (Na-t-) and taking 
calcium ions (Ca++) and magnesium ions (Mg++) con- 
tained in the wash water, they will reduce their volume. 
[0059] This volume reduction, which is about 7%, oc- 
curs both for the resins of the container 1 and for the 
sample resins 1 9 contained in the column 9, by virtue of 
the slits 12, which let the wash water flow through; a 
volume reduction of the latter causes the pressure ex- 
erted on the membrane 1 5 to be reduced; therefore the 
membrane can flexibly lower itself following the volume 
reduction of the sample resins. 
[0060] To the membrane 1 5, as previously described, 
is connected the ferrule of dielectric material 17. which 



is movable between the plates of the capacitive sensor 
18, 

[0061] The capacitive sensor 18 is connected to a 
suitable control system, not described as being currently 
s known, which detects the capacity change depending 
on the position of the ferrule 17 between the plates of 

the sensor 18. 

[0062] Depending on the capacity value detected, i.e. 
when such a capacity goes below a certain determinate 
to threshold corresponding to a certain condition of ex- 
hausted resins, the control system will start resins re- 
generation, which occurs according to currently known 
procedures. 

[0063] This regeneration stage, which consists sub- 
stantialiy in supplying a water-salt solutk^ to the con- 
tainer 1 , obviously also concerns the sample resins 1 9, 
by virtue of the slits 12. 

[0064] The capacitive sensor 1 8 is calibrated, for ex- 
ample, to have resins regeneration started when resins 
20 exhaustion has reached about 70%, which equals a well 
determined position of the ferrule 1 7 between the plates 
of the sensor 18. 

[0065] Thus, resins regeneration will only occurs 
when strictly required, avoiding both water and salt 
^5 wastage. 

[0066] Moreover, the resins will never reach a com- 
plete exhaustion, with the risk of using a water too hard 
for washing. 

[0067] It should be appreciated than, in order of a nor- 
30 mal resins regeneration effected in the washing ma- 
chine, the.resins of the container 1 (including resins 19) 
are immersed in a water-salt solutbn; such a solution 
has a surely lower concentration of sodium ions Na+ 
than the solution used for the preventive treatment of 
35 the sample resins; this does not hinder that also this usu- 
al regeneration stage may cause a reduction of the res- 
ins volume, always by virtue of a certain osmotic pres- 
sure being exerted. 

[0068] However, it should be considered that a regen- 

40 eration process provided on comnrK>n washing ma- 
chines provides a final resins wash stage, folbwing 
which they can go back again to their original volume. 
[0069] In this frame, therefore, the control system of 
the washing machine will be prearranged to have the 

^ sensor 18 inhibited during the regeneration process. 
[0070] According to the above description, the fea- 
tures of the present invention are clear. According to the 
above description also the advantages of the present 
invention will be clear. 

50 [0071] In this connection it will be appreciated how the 
resins 1 9 contained in the column 9 not only perform 
their function of detecting the efficiency status of the sof- 
tening device, but along with the sensor 18, they also 
contribute to the softening of the wash water The re- 

55 generation quality is not affected by the quantity of sam- 
ple resins 19, since whatever their quantity will be, they 
are always utilized for regeneration purposes. Such a 
solution permit to limit the overall dimensions of the res- 
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ins container, since an external container for the sample 
resins is not required. 

[0072] As rt can be seen from the above description, 
both the system and detection method of resins exhaus- 
tion in a washing nnachine are simple, not bulky and s 
easy to achieve. 

[0073] r^oreover, the device offers a high operating 
reliability, since resins exhaustion is detected by direct 
monitoring, i.e. without keeping water hardness under 
control, in which case the exhaustion degree of the res- 
ins themselves can only be deduced indirectly. 
[0074] The fact that the resins container includes also 
a container recess for sample resins, produces a further 
operating, efficiency of the device. In fact, during opera- 
tion both the decalcifying resins and sample resins are 
in a condition of being submitted to the same water tem- 
perature and pressure conditions, thus bringing the res- 
ins exhaustion signal obtained by the sample resins 
nearer to reality. 

[0075] Also the easy replacement of a likely faulty 
sensor, which is assembled outside the resins container 
1, improves the technical features of the softening de- 
vice. 

[0076] It is obvious that many changes are possible 
for the man skilled in the art to the device and method 
object of the present invention, without departing from 
the novelty spirit of the inventive idea. 
[0077] According to a first possible embodiment, an 
electric microswitch could be used instead of a capaci- 
tive sensor 18. 

[0078] This embodiment is represented in Fig. 3, 
where said microswitch is indicated with reference 20. 
[0079] In this instance the ferrule 17 operates on the 
microswitch 20, whose switching can be utilized by the 
control system as a principle for enabling the start of a 
regeneration process; another implementation, in par- 
ticular in the instance of washing machines with an elec- 
tromechanical control system, consists in incorporating 
the microswitch 20 in the supply circuit of the solenoid 
valve for water intake control to the salt container; under 
norma! conditions, the microswitch 20 will maintain the 
circuit open to hinder the opening of said solenoid valve 
and consequent execution of the regeneration stage; 
under conditions of exhausted resins, vice-versa, a 
switching of the microswitch 20 will cause the closure of 
the supply circuit of said solenoid valve to let water in- 
take in the salt container, with a consequent supply of 
the regeneration solution (water-salt) to the container 1 . 
[0080] It is obvious, anyway, for the man skilled in the 
art, that in this frame various implementations to the in- 
vention are possible, both for machines with an elec- 
tronic control system and machines with an electrome- 
chanical control system. 

[0081] An implementation could eventually consist in 
replacing the membrane 15 with a suitable movable 
sealing element. 

[0082] Another implementation for detecting a 
change of the resins volume may consist in using an 



optical sensor, such as a phototransistor, detecting the 
position of the ferrule 17. 

[0083] In view of obtaining an advantageous imple- 
mentation of the invention, the system may also be ap- 
plied for detecting and signalling a lack of salt in the sof- 
tener D. 

[0084] The float system, which is typical of the current 
art, is sufficiently reliable in causing a warning light to 
go off after salt refilling of the respective container by 
the user; vk;e-versa, such a float system is often a very 
rough system in signalling a lack of salt. 
[0085] The basic idea of the suggested implementa- 
tion is to utilize the information related to a volume 
change of the resins for determining a lack of salt. In 
fact, the resins volume is also tied to a good operation 
of the brine used for resins regeneration. 
[0086] In fact, if after having started regeneration be- 
cause the sample resins 19 have reached a certain ex- 
haustion degree, the sensor detects at regeneration end 
that the resins volume has not gone back to its prede- 
termined value, this means that the brine used has not 
enough salt concentratfon for a good regeneration. 
[0087] Therefore, in such an event, the control system 
of the machine may be provided for activating a warning 
light, which is apt to warn the user about the need of 
adding salt in the relevant container. In this manner, the 
signal for salt refilling is safe, simple and reliable. 
[0088] In this frame, the detection method described 
will also perform the function of signaling likely faults of 
the regeneratbn system. 

[0089] It is obvious, in fact, how in spite of a sufficient 
volume of salt in the relevant container, activation of said 
warning light is indicative of a wrong operation of the 
system, such as a fault of the solenoid valve activating 
the regeneration process. 

[0090] According to a further possible embodiment, 
the state of the sensor 1 8 may be utilized for controlling 
the duration time of the regeneration process. 
[0091] In fact. If following activating a resins regener- 
ation because the sample resins 1 9 have reached a cer- 
tain exhaustion degree, the sensor will detect before the 
end of the regeneration stage that the volume of the 
sample resins has gone back to its predetermined value, 
the control system of the machine can be provided for 
stopping such a regeneration stage. Thus, stopping the 
regeneration stage will mean a saving of water and salt. 



Claims 

1. A device for reducing water hardness (softener) 
suitable for the use in a household washing ma- 
chine, in particular a dishwasher, comprising a con- 
tainer (1) within which ionic exchange resins are 
housed, which provide to reduce the hardness de- 
gree of the water lapping them and means for re- 
generating the softening efficiency of said resins, 
characterized in that: 



IS 



■ 20 



2S 



30 



35 



40 



4S 



50 



5 



9 EP 1 048 776 A2 10 



at least a portion of said resins (19) are con- 
tained in a delimited space (9), 
a wall of said space (9) confiprises a movable 
or elastic element (15), 

means are provided (17,18;20) for detecting 
the movement of said movable or elastic ele- 
ment (15). 

2. A device according to claim 1 , characterized in that 
said space (9) is delimited inside said container (1) 
and is hydraulicaily communicating with the envi- 
ronment surrounding it. 

3. A device according to claim 1 or 2, characterized in 
that said space (9) is a tubular element (9), such as 
a cylindrical hollow column, cbsed at least on one 

end. 

4. A device according at least to one of the previous 
claims, characterized In that said space or tubular 
element (9) Is at least partially surrounded outside 
by bnic exchange resins. 

5. A device according to claim 3, characterized in that 
said tubular element (9) Is centrally Inserted in the 
resins container (1 ). 

6. A device according to claim 1 or 3, characterized in 
that at least under one operating condition of the 
device, said space or tubular element (9) is com- 
pletely filled with said portion of resins (19). 

7. A device according at least to one of the previous 
claims, characterized in that said portion of resins 
(19), undergoes a treatment causing a reduction of 
Its volume before being Inserted In said space or 
tubular element (9). 

8. A device according to claim 1 , characterized in that 
said detection means (17,18;20) comprise an ena- 
bling means (17) with, and/or associated to, said 
movable or elastic element (15). 

9. A device according to the previous claim, charac- 
terized In that said enabling element is a ferrule 
(17). 

10. A device according to claim 8, characterized in that 
said detecting means (1 7,1 8;20) comprise a sensor 
(18;20) apt to detect a displacement of said activat- 
ing element (17), in particular said sensor is a ca- 
pacitive type and/or an optical type and/or an elec- 
trical switch. 

11 . A device according to claim 1 , characterized in that 
said movable or elastic element comprises an elas- 
tic membrane (15). 



12. A device according at least to one or more of the 
previous claims, characterized In that said movable 
or elastic element (15) is apt to change its own 
shape following a volume change of said portion of 

s resins (19) confined In said space or tubular ele- 
ment (9). 

1 3. A device according to claim 3, characterized in that 
are provided means (10,11) for the positioning of 

10 said tubular element or column (9) within said con- 
tainer (1). 

14. A device according to the previous claim, charac- 
terized in that said positioning means (10,11 ) com- 

is prise external ribs (10) of said tubular element or 
column (9), which are apt for their coupling in seats 

(11) delimited in the body of said container (1), in 
particular on Internal walls of the latter. 

20 1 5. A device according to claim 3, characterized In that 
the lower portion of said tubular element or column 
(9) is closed by a projection (7 A) present on a filter 
(7). 

2S 16. A device according to claim 2, characterized In that 
said hollow column (9) is hydraulicaily communicat- 
ing with said container (1 ). in particular through slits 

(12) present on Its external wall and on the bottom. 

30 17. A device according at least to one of the previous 
claims, characterized in that said movable or elastic 
element (1 5) is fastened to a lid (2) of said container 
(1 ), in particular the edges of said movable or elastic 
element (1 5) are interposed between a ring (1 6) and 
3S said lid (2) for fastening purposes. 

18. A device according at least to one of the previous 

claims, characterized in that detecting means 
(17,1 8;20) are used in order to detect an exhaustion 
40 of the resins operating efficiency (1 9). 

19. A device according at least to one of the previous 
claims, characterized in that said detecting means 
(17,18;20) are used for the control of signalling 

45 means, In particular for signalling a lack of salt in 
the regeneratbn system of said resins and/or a fault 
of said system. 

20. A device for reducing water hardness (softener) 
so suitable for the use in a household washing ma- 
chine, in particular a dishwasher, comprising a con- 
tainer (1) within which ionic exchange resins are 
housed, which provide to reduce the hardness de- 
gree of the water lapping them and means for re- 

ss generating the softening efficiency of said resins, 
characterized in that at least a first portion of resins 
(1 9) is contained in a space (9) delimited Inside said 
container (1), said delimited space (9) being hy- 
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12 



draulically communicating with the water to be sof- 
tened, and that are provided means (15,17,18:20) 
to detect a volume change of at least said first por- 
tion of resins (19), in order to know the operating 
status of said resins (5,19). 

21. A device for reducing water hardness (softener) 
suitable for the use in a household washing ma- 
chine, in particular a dishwasher, comprising a con- 
tainer (1) within which Ionic exchange resins are 
housed, which provide to reduce the hardness de- 
gree of the water lapping them and means for re- 
generating the softening efficiency of said resins, 
characterized in that at least a first portion of resins 
(1 9) is contained in a space (9) delimited inside said 
container (1 ), said space (9) being surrounded by a 
second portion of resins (5), said delimited space 

. (9) being hydraulically communicating with the sur- 
rounding portion of said container (1) containing 
said second portion of resins (5), that said first por* 
tion of resins (1 9) performs a substantial softening 
action of the water along with said second portion 
of resins (5), and that means (1 5,17,1 8;20) are pro- 
vided to detect a volume change of said first portion 
of resins (19), in order to know the operating status 
of said resins (5,19). 

22. A control method of the exhaustion degree of the 
water softening resins (5) in a household washing 
machine, in parttcular a dishwasher, of the type us- 
ing regeneration resins, characterized in that to pro- 
vide the detection of the volume change of the res- 
ins (5,1 9) lapped by the water to be softened, in or- 
der to detect the exhaustion degree of the softening 
power of the resins (5, 1 9) and/or a lack of salt in the 
regeneration system of said resins (5,19) and/or a 
fault of the water softening system. 

23. A control method of the exhaustion degree of the 
water softening resins (5) in a household washing 
machine, in particular a dishwasher, of the type us- 
ing regeneration resins, characterized in that to pro- 
vide the detection of a physical status change of the 
resins (5,19) by means of a change of the position 
and/or configuration of a movable or elastic element 
(15) delimiting at least partially a recess (9) of con- 
taining of said resins (19), said change of position 
and/or configuration of said movable or elastic ele- 
ment (1 5) being determined by a volume change of 
said resins (19), which Indicates the exhaustion de- 
gree of the softening power of said resins (5,19). 

24. A control method according to claim 23, character- 
ized in that the change of position of said movable 
or elastic element (15) is detected through sensor 
means (18;20) associated to it. 

25. A control method according to claim 23, character- 



ized in that said sample resins (1 9) are contained 
In a tubular element or column (9) inserted centrally 
In the container (1). 

s 26. A control method according to claim 22 and/or 23, 
characterized in that said sample resins (19) are 
submitted to a treatment for reducing their volume 
before being introduced in said delimited space (9). 

10 27. A control method according to claim 26, character- 
ized in that said treatment consists in to immerse 
the sample resins (19) in their virgin state in a solu- 
tion saturated with sodium chloride (NaCI). 

IS 28. A control method according to claim 27, character- 
ized in that said sample resins (1 9) are submitted 
to a wash treatment with softened water in order to 
be taken to their original state, in particular said 
wash treatment is performed with the softener as- 
20 sembled. 

29. A method according to claim 22 and/or 23, charac- 
terized in that if the resins status does not reach a 
preset threshold following a regeneration stage, 
2S signalling means are enabled for adding salt in a 
relevant recess being part of a device (D) for reduc- 
ing water hardness provided In said dishwashing 
machine. 



30 30. A method according to claim 22 and/or 23. charac- 
terized in that if the resins status does not reach a 
preset threshold following a regeneration stage, 
means signalling likely faults of the regeneration 
systems are enabled. 

55 

31. A method according to claim 22 and/or 23. charac- 
terized in that said sensor means (18;20) perform 
the control of the duration time of the regeneratbn 
process. 

40 

32. A method for obtaining a decalcifier device for 
washing machines, in particular a dishwasher, of 
the type using ionic exchange resins filled in a rel- 
evant container (1), characterized in that: 

45 

a recess (9) is delimited in the container, 
the lower portion of the container (1 ) and of the 
recess (9) is closed by means of a lower lid (3) 
and a. filter (7) inserted between said recess 

so (Q) and said lower lid (3), 

In the recess (9) first resins (19) are at least 
placed, submitted to a preliminary treatment 
aiming at reducing their volume, 
inside the container (1 ), outside the recess (9), 

55 second resins (5) are eventually placed, 

the container (1 ) and the recess (9) are closed 
by means of an upper lid (2) and with the inser- 
tion of a filter (6) between said upper lid (2) and 
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said resins (5,19), 

at least a recess closure wall (9) comprises a 
movable or elastic portion (15), 
said resins (5,19) are submitted to a washing 
with softened water. 5 

33. A method according to the previous claim, charac- 
terized in that said treatment of said first resins (1 9) 
consists of a bath in a solution saturated with salt. 

10 

34. A method according to the previous claim, charac- 
terized in that said treatment is apt, through the os- 
motic pressure, to reduce the volume of the first res- 
Ins (1 9), so that can be placed in said recess (9) a 
greater amount of resins than if they were not treat- 
ed. 

35. A method for detecting the exhaustion degree of the 
softening efficiency of resins (5,19) in a washing 
machine, in particular a dishwasher, of the type us- 20 
ing regeneration resins, characterized in that to pro- 
vides the detection of a volume change of at least 

a portion of said resins (19) through a change of the 
position and/or configuration of an element (15) de- 
limiting at least partially a recess (9) containing said 2S 
resins (1 9). 
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